
NOTE ON A RAPID METHOD OF HARDENING AND 
P R E P A R I N G  T I S S U E S  FOR MICROSCOPIC 
EXAMINATION. 

BY JOSEPH COATS, M.D. 

EVERY practical pathologist must be convinced of the great import- 
ance, in many cases, of a t  once supplementing and completing the 
naked-eye examination of structures by a thorough microscopic 
examination. Microscopic examination in the fresh state, by teasing 
up parts of the tissue, or by means of scrapings from the cut sur- 
face, is in most cases imperative if the finer details of the cellular 
elements are to be fully appreciated, but sections are no less neces- 
sary in many cases if the relations of the various constituents, and 
the structure with the tissue as a whole, are to be determined. I n  
order to do this the method of freezing the fresh tissue and cutting 
sections with the microtome is frequently adopted, but it must be 
the general experience that such sections are often very unsatis- 
factory. They are so loose and lacking in cohesioii, and the process 
of freezing alters the tissue so much, that they are difficult to mani- 
pulate and often difficult to interpret. I have occasionally met with 
errors in diagnosis made by competent observers from the use of 
such sections. I n  order to obtain satisfactory results, the processes 
of hardening, embedding, section-cutting, staining, and mounting 
are all necessary, and these commonly extend over several days. 
If the process can be so shortened that the whole investigation can 
be completed a t  one sitting, then a considerable practical advantage 
will be obtained. How often does it happen in the course of a 
pathological investigation of parts either obtained post-mortem or from 
operation that we wish to be satisfied on the spot as to the real 
significance of some particular appearance. If the structure is put 
aside to harden, there is considerable likelihood of some of the points 
being forgotten, and, a t  any rate, it is not taken up with the freshness 
of the first examination. I believe also that for purposes of surgical 
diagnosis an examination made within an hour’s time would often be 
found of great value. 

The method I have now to describe has no claim except as a 
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practical working procedure. I have mentioned it to several friends, 
and have met with a general expression of its usefulness. I have 
used it constantly for more than a year, and am perfectly satisfied 
that it fulfils its purpose. The principles of the method are: (1) 
rapid hardening in alcohol ; (2) cutting with the niicrotome without 
removing the alcohol and without freezing the tissue; (3) rapid 
staining. 

1. The hardening is effected by absolute alcohol, kept at a teni- 
perature about that of the animal body. In  examining the fresh tissue 
with the naked eye the pathologist makes up his mind as to what 
exact parts he desires to submit to microscopic examination. With 
a sharp knife he takes a thin slice of such a part, not more than 
2 to 4 millimetres in thickness, and of comparatively small super- 
ficial area. The piece of tissue is placed in a test-tube containing 
some cotton-wool at  the bottom, and half-filled with absolute alcohol. 
The slice is so placed in the tube that it shall lie flat and not be 
distorted or curved. The vessel is now to be placed at a slightly 
elevated temperature, for which purpose a water bath is most suitable. 
I use a hand basin, the hot tap of which is left running so as to 
keep the water at  a temperature which may be judged of by the 
hand. If 
the piece be at all bulky it may be well to renew the alcohol after 
a short interval. In  the course of half an hour or three-quarters the 
slice of tissue will generally be found sufficiently hardened to be pro- 
ceeded with further. 

2. In  the next stage advantage is taken of the fact that anise-oil 
freezes at a comparatively high temperature (45" to 70" Fahr.), and that 
the presence of alcohol does not interfere with the process of freezing. 
My attention was called to this agent by a paper by Kuhne? This author 
recommends anise-oil as an embedding material, but I have not found 
the method which he recommends very successful. I use the anise-oil, 
not to penetrate the tissue, like celloidin or paraffin, but rather to hold 
it and fix it on the plate of the microtome. Having taken the slice of 
tissue from the alcohol I dry i t  with blotting-paper or an absorbent 
cloth. I then pour a few drops of anise-oil 011 the plate of the freezing 
microtome, and place the piece of tissue in the midst of the oil. It is 
better to have the oil making one convex drop with the specimen in the 
middle of it, as in cutting the sections the less oil you take with you 
the better. A few systoles of the ether-spray bellows suffice to freeze 
the oil into a white solid mass. The knife is now used with a con- 
siderable sweep, and the section may be cut dry if its superficial area 
be small. If this cannot be done without risk of tearing, then the 
upper surface of the blade may be moistened with alcohol. The 
microtome which I use for the purpose is a Schantze, and any microtonie 
with a sliding-knife will serve. It is possible, by this method, to  obtain 

CeiitdbZ. f. Baktc~ioZogic und  I'ararasitenlcu.de, xii. 28. 

The slight current in the water is a distinct advantage. 
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sections sufficiently thin for most purposes, although not equal, of 
course, to those which may be got after embedding in celloidin or 
in parafin. 

I n  regard to the size of the piece of tissue to be cut, it is certainly 
better to have it of small dimensions, but the method is perfectly 
applicable to such a piece as would involve, say, the whole thickness o€ 
the kidney including cortex and pyramids. 

After the sections are made they are placed in alcohol, which 
dissolves the anise-oil. 

3. The sections so obtained may be stained with any of the ordinary 
agents. I use Biondi’s fluid a good deal ; it is rapid and differentiates 
well. Perhaps the most generally useful stain is Mayer’s carma1um.l 
This has all the advantages (and they are many) of alum-carmine, and 
has some additional ones of its own. Thus it is much brighter in tint, 
and SO forms a better contrast. This is of special service when Gram’s 
or Weigert’s method is used for the detection of microbes, as the blue 
tint of alum-carmine is often objectionable when the microbes are 
stained blue. I commonly use picric acid as a contrast stain with the 
carmalum. The solution used consists of alcohol 70 parts, saturated 
watery solution of picric acid 30 parts, and hydrochloric acid 4 part. I 
find the results obtained to be much better than those yielded by picro- 
carmine in my hands. The whole process of staining by carmalum and 
picric acid need not take many minutes. If necessasy a gentle heat 
may be used to hasten the action. An excellent method of staining, in 
many respects, is that described by Nicolle.2 It is introduced as a method 
of staining microbes which do not stain by Gram’s method. The staining 
agent is Kuhne’s or Loeffler’s blue. I have used, chiefly, Kuhne’s blue, 
which acts very rapidly, a few secouds being usually enough. It is so 
very vigorous, that dilution is sometimes necessary. The section is then 
washed in water and treated with a 10 per cent. solution of tannic acid. 
This has the effect of fixing the blue colour in nuclei and microbes, so that 
subsequent treatment with alcohol and oil of cloves will not remove the 
colour. The section is taken from the tannin solution, washed in water, 
dehydrated with alcohol, cleared with oil of cloves, washed in xylol, 
and mounted in Canada balsam in the usual way. If a contrast stain 
be desired, then eosin or acid fuchsine may be added to the tannin 
solution. 

To summarise the method it may be put as follows :- 
1. Select an illustrative part of the fresh tissue, and remove a slice 

2. Place in absolute alcohol and heat the vessel in a water bath to 
with a sharp knife. 

about 40” C.  for half an hour to an hour. 

Carnialuini is made as follows :-Carminic acid, 1 gmi. ; alum, 10 grms.; water, 200 C.C. 

Add a few crystals of tliyymol, or 1 per cent. salicylic acid, or 5 per Dissolve with heat. 
cent. salicylate of soda. (See Lee’s ‘‘ Microscopist,’s Vadc-Mecnm,” par. 151.) 

a Animlss de l’bzstit%t I’nstewr, November 1892. 
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3. Dry the tissue and place on the freezing-plate of the microtoine 

4. Freeze and cut sections. The upper surface of the knife may be 

5. Place in alcohol to remove anise-oil. 
6. Float out in water and place on a slide for staining. 
7. Stain by any approved rapid method, and mount. 

in a large drop of anise-oil. 

nioistened with alcohol while cutting. 




